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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the wait time of access to 
a video memory and to reduce the power consumption. 
SOLUTION: The need for display refreshing operation is eliminated 
by providing a voltage holding circuit 8 for each pixel of an LCD 
display panel 7. Further, an LCD address signal 10 is supplied to a 
signal control circuit 9 as the external input of an LCD display unit 
27 and then a display of only arbitrary pixels of the LCD display 
panel 7 is updated under external control Therefore, data transfer 
to the LCD display unit 27 is performed only when a system 
updates (rewrites) display data and only data on the pixels which 
are updated at this time need to be transferred. 
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* 9 7cotU*-ciiilSo^@tc«S|-rsm-^ l 0 0 4#A 

*sn, wot^i o i-cmwz.htitcmt>\ o 

2tt. ffi^J?ilE=A^BEi^-5^l''f—^7*UT9 

6£a9P-^X:7^£9 7K:A#3ft£. i%2 3 
tt«o-AX7^;u*9 7coffl^«cSiKSnr(r»i. 

c o o 4 i ] a 8 *^hjcd^ i <Dmm<DBm<DWift 

[0042] ^tc. #|PJ©Sil 1 ©HS&CDT&SgCDS&mc 
ot>T0 1 ~08£#MLTf*»cl&Bj-rs o 

[0043] £-T. ##P;§©^EG3f iHlSSKfeur. 4* 
©<fc 5 {C^JE*£3#-r S*HCO^T0 6 fc «fct70 7 

[0044] ^jE^ms§©— m&fjk-rm 6 (c*ji^r 
». **- i-imhmiiLZwmztitdf- hm. 1 8 jcssks 

ftfch5>2?:* $1 gtfONt£ttCCtt.£4. ^-^^2 
2©ttfoPBi3R2 3«:Elttn$tl-5. EPJn$nfc^EE«m 
E&J#ISS&A8©*>(>h9 2'NA2J$ft£. -en*** 
MEOflte;. PchMOSFET89iNchMOS 
FET9 lOy-httSfC^A&n. PchMOSFE 
T8 9#iOFFtfjR. N c hMO S F E T 9 1 ifiONVi. 
J84&9, *-l'>h9 3tt^>Km{£-ei«!>S0V4& 
*. ^>h9 3B, PchMOSFET8 8 4Nch 

mosfet9 o<Dy-bmmici>mm2ti-aot). p 

chMOSFET88#ONtt». NchMOSFET 
9 0*sOFFtftB4&9. #-f>f-9 2tt«««Er$ 
JETS. CtUCJ:*). 1 9#OFFt8»-C 
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K. 7*-$tl2 2©*ifcP0V©JigfCtt. PchMO 
SFET8 9£NchMOSFET9 0#ONtt»4& 
•3, »f-{>F9 2»0VC^t5 o 
[0045] fltE«*0K©f6©W*^ria 7 ftfc^T 
tt. h9>5***l 9#ONtt»C&S4 % f*--*^ 
2 (JHT, VotET) tt*EE«f$att8©jJ«-f 

>h 99(CA2>i*ftS. *l/C. 0 1 tC^-Tfi^iWSPIl 
889 tt. #4>h9 9£#-f>M 0 2**«i*3haj: 

^mow-f? ^9 8 ©sj 9 1 o lttm 

10 CtitCfcD. x-^^2 2{C#^6n/c^{4V0 

P796 ©ffl^Ji OTR*fi[V0©«BE3&StfI^Sn-5. 

[0046] *©«. 0 1 fc^Tfl|JW«Piatt9 tt. # 

> H 0 04#-Y> h 1 o 2:^&^jg;&;**^£J:5K:y:^ 
p^';w 8&®*)wx.m-%i o itcj:QMirr 
ft, c©*(i®tt7 I -^2 2(cmfivo*sEn»nsn 

20 7©tttfj#Jf0l'?— ^7*B79 6{CA27<*ft£C4K: 
<£»). «i<-/>H0 0ttVffr$£f5. iJOUf— 2*7 
*PT9 6tt. ffl#*JEE#A*«EE4iaiCK:&*J:5Cc 

*PT9 6©A^<s*snraj^*^tsc-rsc4€rR$ 

c>rt»s. HR2 3 tt. #-f>H0 0K«i3ntS 

[0047] *#!I|©L C D«^S4ffll,>fc->^ 

7\£.©8&fP&c-?(,>T0 1 . 02, 04. 0 5*j«tc) f 08 
30 tJlDTBttfcimrS. «T©»W-Ctt*iBSR3W«R 
«HiLr(r>SCi*»i5. «Efi8^@B4UrttH7© 

[0 04 8] 05©LCD«bnII!8g2 6tC:fet,>T. 2>X 
7 iVRAMf-^fl^2 9©AXipg 

*i#s 1 6 tr? h. ^six-^fi-^ (01© l 6) ©ytx 
Wfi 8 tf » h . o$ o , siB^T&s 2 5 6 mm<Dm-£t*M 

40 ^. 

[0049] C©t§^ 1 ^©^^^A-r-^a-^S 7 
©«*dR3»tt4HHRd*S©t?. 1 HSR»A:W*I8»r 

T-5fc»{c 8 tr y h . rac*>% 1 h#ffi©ww*fT 

©^* -( h * - C tiitr 5 . 

[0 05 0 ] BB*P i.i©J8Bf tt. ^XfAffliJ^e>'>X-r 
A7KU^f^4 0(CM7FW ( S Aii4T 5) 7^ 
ffi^J§n-l>44fe{C. ^Xf-A^-^ft-^S 7(C^Rr r 
(xxxk ; ^SUr4>'W h*«3±©3^-T htfifKi 
50 ^•c*SC4?:jii*-r2.) *5Hi^7$n. SK-rSv-xf 
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(08*4 3) o 

[005 1 ] L C D^(5IS§2 6 F«3©7 F U X8HJ*3P|5]S8 

T FUXVAijiLCDT F UX LAi.i&C^&tiiTjU 
VR AM$IJ©^#3 1 fcctO'L C D^ISPft-^ 1 7 
ffl^JirSo CC-Cl^VRAM*USPm-^3 1 <!:«. ^7* 
^*'J*5DRAMt?*ntfRAS (D^TFUXXh 
, CAS (*7A7KU^hD-y) . WE 

^X^AffliJi^tC^V h -Y^-^Ht-^VBEOiS 

[0 05 2] LCDfMWf-^1 7ili, LCD^h^ 
^-^;HBE 0. 1 iLCD«i*j£.2Mi-5f LWR-C& 
0. {KDW^SKLCDAVF-f^-^LBEOiL 

7K«fci3A7J;*tt/c7 I --*xxxkW:. LCDa^0SS 
2 6©7-f hA- 7 7 7 3 8t?7-^, ^-WllSn. LCD 
fM©m-*f 1 7, VRAM8Hj|Wf3 1 (CBHBLTVRA 
Mr-Zm^Z 9*sJ;i>'LCDf-f f^l 5fCfcU?j$ 
*l£„ VRAMf-^fifZQtCUiA^nfcf-irxx 

xkB, la3^c^rfcr5 c ^^* , ; 2 5{csB^.sns. 

[ 0 0 5 3 ] 0 1 ttfc^T . L C DtQaHS# 1 70LC 

D##ii*m#LWR = o (c j: o 9 s - ^eings^^ai 

(18044) L/cLCD«mS2 7ft©«#i|ilJM5IS8 
9W. A#3ft/cLCD7 FUXLAi.i*>e>^y- h 
i^aM^f 5 - * G S j £ Sf*E7=- ^i^jS^T 5 - £ D S i££ 
JST*. y-Mg. 7 s - *!&©&#£ *>tC2 5 6 (2© 
8 SI) y- hfcMWIi^-SrjSaKat-Sf 

«i*>(c8*i^S= $6(C. m-^*iJtSPiiISS9T«. L 
C D **- * fa-^ 1 5 «C <fc f? A# 2 ftfc 9 s - * x k 

iw? s -*Tk*£#i/Hai? t --*fi#i 6{cm*-r 

S„ LCD^V h>f*-y>Wi^tt£*©/^ h 
£*03*©£L-Cte:bft. COilaLBE l* i -^>T5' 
(08©4 5) C£*>6> ft^HHJfflHEJSS 9 

[0054] m K5vr?i2§«5i?s us. A7j$n 

LT(,>S. 

[0055] Hitc^-r^-^^nftiiHijse^^ a^j§ 

tlfc^-fHeW^-ifDSl, FilSO^-^Tk, 7 s - * 
?clg[Sia*«ff{cS-^^ i?iJB©r-^Xi (02© 
2 2) *BHk«:ffiSr-5«tiVkrlg«W* (H8© 
46). Cft{Cj:f), .LCP«w/<**70 i^Jg©^ 
- ^^(cSi^S tut^r© h 5 £© F w 
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[0 05 6] y- h^Kll9l3S5«. A7J$ttfc 
-3* H?g©y- hJSY.i (02 ©1 8) fc^a&iS:^;* 

nfc«ttriBtt-r4 (08©47). cftfcfco. lc 

z&mmim t & o . iis©^- *tg©s&{f4 
to-B-r j tf i 5»JS© h 7>^*©y-x^iiB0c|Jgiiik 
fcffia^«*ffiVlo6i**.6*irHKPl.l3WBWIkfcH 

10 2 1 tc&i& 3 n,tcmK$m®& 8 (Ci5tt*ffi V k#s&}# 

[0057] c ©■#. i mm<Df- zuzwmxm 

icuxte< Ci-C. j tf @(c«isn/c i ?UJiW©fIEE 
^@B©^m&#Ei?3n£C4£P;5^r^£. m 
EEGSJfUiSKJ: 0iE^W^©Mif*^ffcti^*-C-?-©|5i 

[0 058] ^K, Pit Pi+lj, Pi+2i. Pi+3.i©j4 
iKU/c4o©iai^ > -g-n-enPiiSSk. l. m. nfCjg 

20 [0 05 9] isX¥-&9HPb\t. IMVUXT-AJ-i-i b 
-Y^-y^LBEO. 1. 2. 3*5±T7i'7--f^tffi 
273*1, i/*^A**—*M;*«:tM l! --*iim 1 k#sffl;>J 
£tt£(08©48). LCD*^PSS2 6 «. tff 1 ^ 
2 5©^T KUX(c£T©7*-*£«#SM?<fc 
^(C. VRAMWM3 1 *fflt^r*fJ©^f^ (08 
©4 9). 

[0060]-*, LCD^S2 TK.nVX\S.^(D 

^CT, LCD*^[5ISS2 6©7-T V^vVr 3 8 
30 7??[/fc4^-f hr'-^nm l kOWLCDf- 
^«#1 5iCttLX£-rTM<D2'*J h l k^ffl^f 
^. T F UX$«JfflJ|5ISS4 IB, LCDT F UXff-^ 1 0 
(CT F U X L A ii<h L C D>»>V h 4* -~7)\> L B E 0 . 
lS^Tfci&T^rw ^rtB^J-TS (08©5O) . 
^r. LCD7 s -^^'XCC±ffl!l©2^^^ h nm. LCD 
TFUXm^TFU'XLAi+23. ftli2*(DLCD 

F-f*-^;b?:Ti'7 v ^^-ca7i-r-5 (08 ©5 
1) . 

[ o o 6 l ] 0 i ccte^r. «#$«W0S§9 tt. «tj«i 
40 ofc2|5i©gSIK:*fLrH(c2l5ir-o©7 s -^^3l^ft 

^14, y-Fi^iSiRM-^l 3*J«fcDf«Wf , -f«-f»l 
6©tH^^f5. -T^cto^. LCDStiA^ff^LWR 

-y^LBEO, LBElA^iCT^X-y ^^Ci* 

6. A-^ManaBga. $fA*sn/cLCD7 fux 

LAiitLCD-r-^ 1 k£D. -r-^SlRff-^1 4 
(CD Si. y- Fi^lJRfl^l 3(CGSi. ^L/rPilST 1 
-^M#l 6tCTk£^>K£$n/cB«c#ffl^ (0 
8 © 5 2 ) Lfc^. MMtRiM-^ 1 4 (CDi+l. pg 

50 iS^-^m^l 6{CTl5r^&S:^3tifcB$p a ^cWtti^; 
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T£ (08O53) . mmiC. LCD7 FUXLAi+2 
i. LCDf-^nm^ttW. f- ZUMtRfm 1 
4JCD1+2, Di+3©jiT, PfP^-^fS-^l 6tCTm, 
Tn©iiTffl7J-rS (i8©54, 5 5). 

[0062]^, v-bmmW)®®5. r-zmmm 

[51Sg6. LCDX**"*;l'7©ttra£. ±aLfclH* 

[0 0 6 3 ] a4{CfeliT«. LCD^IhISS2 6«, 
^fAyt'J 3 3(c£7jv?*--$&£t*rS. ^©t§-£ 

©y*';rKux(t#3 4. ^^u^-afm-^s 5fc«t 

t^*UiW©*f-5|3 6tt> ±2L/cVRAM7Kl/Xf 
^30, VRAM7*-£{f-^2 9*J«£tfVRAM#J®HI 
#3 1 i^CttfP^-T'So L/^b. LCD^@8S2 6 
^fA^t'J 3 3(C7^-teXTS*§^. S-T^-tU 

r^H2x^m-^6 5£r*^:mH7ju -en^s 

Wfc'>Xf-AM®II5IgS3 2 5*. |#^fAy*'J 3 

CD^IeI^6^X^A^^ry 3 3^©7^-feX*inJ 

[0 0 6 4] 0*>U 04K4o^Ttt > LCDSt^HSS 
2 6CD^fA^'J 3 3^©7^i2^S^c©7n»^X 
■f-AffliJ^6©S^/dWC*-5Ci*#^t-r5i. LCD 
*^|HISS2 6#U*y7^-feXg3fc{g-^6 5£W7JT£ 

[0065] <xvc. xm}<Dm2comm<Dmmic~m-c 

[ o o 6 6 ] 09 *aw©»2©n»©»tt*^r 

s n/cftii 2 *atc h *MBttSie*tt«# 3 *j <fc cf 
r- jr»Baueiuittflr# 4 &£j£u *tt-en©©-9 

H«UBKiaiS5 Sfcttf s -*IMH»BiS6fc:.5*. 
■5. <*6CC. m2gHIS§l«. LCD^^%-*;l/7©mJI 

[0 0 6 7 ] fi-5f*iJ©|5ISgB5 8«. A7J3nfcVRA 
M7K1/Xfi^3 0, RASM5 9, CASif60 

wOTEff6 ifrhr-zmmimm 4. y-F 

9, CAS«^6 0#>6PgP:r--£<I^l 6££j£W77 

saiarr*. -77, y-nwra&BBStt. y-nR» 
i 3 ^A7jb^y- bmicmwjnti.£WML-c 
l c d^^*^7 *igi&-r -5. 

[ 0 0 6 8 ] 0 1 0 tt. *^HJ<7>^2 ©Hifi©Bgg«:*j 
4LC DSHaa©-W*St ? j'HrfcS. L 
CD*^IhIKB6 2«» ^^^AflB*>6©R*K*-^(r> 
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*y*y 2 s**?.©?*-* ©H»j&»«fr siwap^K-c 

tf^*y*U 2 5tt. WW 6 -* *5ettff£iBti 
*ar*tK LCDiSSB6 4B, Wrt^-Z^m 
f VRAMf-3'f§2 
9. VRAM7Fl/^if30. VRAMW«I^3 1 
r&tEStiTHS. LCD3UrjBS&B6 2CC«i'X7-A 
^-^#3 7, ^fA7Fl/^f#40, ~>XrA 
•WHS* 4 2(Cj:9^X7 i Aa>e>g#£#;S.e>ftS. 
[0069)01 1 4&9§©&2 ©2gffi©J£JBtC*s 
io tfSLCD«5*BK©i¥tt*ij*-r:/ci* ^0-C**. 7 
FUXfW®B8SB6 8«. A^J$tt£^X:rAT Fl/X 
fi^4 0*jJ:^>X7-A$lJ|U{i#4 2^SK:, VRAM 
7 F l/^i-^3 0 . V RAMfHfllft-*3 1 ££j&m7JT 
5. ^X^A^^S** 5 ^*-^* 1 ; 2 5#»6©S# 
i&#©»^ VRAMt ; -^<1#2 9*/M/-CA7J$n 

tc^-^tt. y- 3 9K77fsn^fA 

f'-fe-flSTtctttfjSti*. —77. isXv-JxtPhOm 
$*itff^^*'J 2 5 ^©S*iA^©iS^-. ^rAr 
-*fl»3 7^/>LTA7J$n/£i7 J -3rW > h/t» 
20 7r 3 8JC5i»5 : -$tlVRAM7 ; -^m^2 9fCfcfJ7J;* 
5-fF;<77T3 8©SI»7'fh^?7 
r MfflHt-5 5 6 tc J; 0 . y - F^ y 7 t 3 9 ©MOWS «J 
- 7 t$0©M-^5 7 {C«fc 0 7 F UXfWSPBSSB 6 

83Wf5. 

[ 0 0 7 0 ] 0 1 2 «. ##SPi©^2 ©HJt©JfrS§(t*i 

4 ^f*^* y £ l c D-'<*jb©sti6*^r«jwa'c 

DRAM^a-^6 3». P-?7FW9t? 
F. *7A7KUX9K»F, f 1 — £©*gj&*3 2 F 
t?2 5 6Kx3 2bf» h©Btt&*&&-?T:i>S. LC 
30 D^jv^W tt. X2rffil. YTflnJi i> 1 0 2 4 ( 2 © 

1 out) ©Hm£*£^o„ 

[0 07 1 ] C©*§£\ ^fA7Fl/^40ttl 
83fcftS££9. #ft#£SAl9, SA18, • • • SA 

03. sA02£a-rc£{c-r-5. rawtc. otfw* 

RA8. RA7. • • - RAX RAOiU *5A7KU 
X*CA8. • • -CAl CAOi^-rcitC-r-2.. 

[0072] T-zm^yim^ uiy- h^af?ft-^ 

1 3«*4C1 OWWiftO. Sft^DSa • • 
•. DSoiGSa • • •. GS0i*-TCi«:t4. 
40 [0 07 3 ]? £(C. >>N*>r hM|I(Dfc»©'>XrA;W 
h -Y^-^M#6 9 i*7A7 FUXX ha-7 (C 
AS) t#8 0**n**l4*r-3«U SBE3, • 
• •, SBE0iCAS3. • • •. CASOta-TCi 

[0074] jfc, 0 1 2-ctemmpoofrhP3ocDf%m 

f-^BDRAM*i>a-;l/6 3©P^7 FUX=0. 
*7A7 FU^=0©4^-f hfClBH^n (01 2©7 
4) . Poi*iP)P3i©4illg^-©pglg7 = -^«n'i7T F 
M = 0, *5A7 FUX=2 5 6{Cf3tS3tl5 (01 
50 2©cfJ7 5) Ci^btl^. C©*&£» i/XfA7 
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FlsXmm 0 iVRAMT h'ly^m-^3 0<DM&t. 
RA[8, •••.1.0]=SA[19, • • •. 1 
2,11] 

CA [8. • • 1, 0] = SA [10, • • • , 0 
3, 0 2] 

[0 0 75]-^ E9(C^-TLCD^SB6 4©« 

nm^ i3<tf- ttumyimn i 4 s. c ©j§ 

VRAMT b'lsZ.m j ^3 0t7 : -5tUmtR<g J %l 4 
tf- hMMMtm 1 3©*tett. 
GS [9, • • •. 1,0] = R A [8, • • • . 
0] . C A 8 

DS [9, • • •, 1,0] =CA [7, 
0] . X. Xi«:5. DS©Tft2tfi» h" XX" 

CASoiisri'T-^'c^ntr oo'-ifto. cas3 

■WTfr-f Zf-C&tur' 1 1" £&-5 0 g/c. 1i$C©C 
[0076) 11 3(3:. *^HJ©^2 ©Hi&©ff2ag©»J 
[0 077] ^K. #2SBJ3©J&2 ©||;fe©^S©»>fPK: 

9&*ktcK»r3ft&jMI*Hl 3*#J8H/TKWJ- 

[0 078] Bi*Pi.i©M«r«. S^f^M*^ 
AT Fbxm^4 0tei!SKTFUXSAi.i#ffi#3*-l£ 
££*>{C. WfAf-^I^3 7KMf-*xxx 

E0. ^^^AS^jA^ft-^SWR^T^X-f^KlSn 
£C£-CP3j£;**lS (01 307 0) . 
[0 079] L C 6 2p*3©7 F lsX9m@ 

8SB 6 8 «. SWIX^/t^^f-AT F S Ai.i£V R * 

DS [9, • • • . a. 0] =CA [7, 

= CA [7, 
= CA [7. 
= CA [7. 

£l>.9JH*"CTtt2 tf» hftfttftSKftrTS (01 3© 7 
9) . BW^-fM-^t*. Tk. Tl. Tm, Tn£l>9JR 

s-ctttftdn* (mi 3©so) . «SEffc»^%>^ 
a. mQicTik-r^-zmsmm&e* y- bmmmm^ 40 

5*5 J:i>*L C D^V"*** 7 ©t&frtc-^fc-ex * 6#> D 
[0 0 84] y-HWE*@K5, x-#aSfg«l 

[oo85] sn±mm utc <t 5 tc. jg 2 ©sefio^sscc 

LCDfc^© I/F^rtf-T^X^© I / 
[0 0 8 6]. 50 
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A7Fl/X{Cf^l, iTa-)7 Fl'XRAiifcV 
RAM7Fl/Xi#3 0fcaA 1 f-fxxxk4VR 
AMf ; -^^2 9(CfcH^0, WE6U7i'f^K: 
l/(H1 3071) . ^a&l^$ft/cB$|ffl©f£RAS 5 
947i»f^(Ct5 (I13©72). $6(C, ?a6 
t§3e S *l/clSlffl©f£ V R A M7 F^M3 0**7A 
TFU^&C^MU CA SoZTZf-t 7lC-?Z (01 
3©7 3) . J£LL©8frmc«fc«) > f-irxxxkBtf 

2 5{CfB«§n-5o 
[0 08 0] 'AiC ffi»©B@RPi.i. Pi+li. Pi+2.i. 
Pi+3.i©a^bfc4o©Bi^5r, -en^tipgllik. 1. 
m, ntcKffr^W-^fCo^T^-r^. 
[008 1 ] J/^fA«*6tt,. ±3©'>XfAA'-f h 
-f*-^ (LBE0, 1, 2, 3) QQ1fi±XTt>7- 
-/^-CW^jSn. ^fAf-^3 7Kttf- : Sin 
ml k#ffi;fj<*ft£ (II 3©7 6) . i/XfAA^ h 

LC D^HJSB 6 2 ttC A S 6 0 ^t7 f*- -< :/«: 
(01 3©7 7) . VRAM7FUXif3 0, V 
RAMf-^2 9, RAS 5 9fcJ:aWE6 1 ©Ifc 
fftt. ±^©#— ffifg©Jg#f©»££|l[D-C&S©r. 

[0 08 2] CAS*iT7^f-f^»R-5fcLC 
D.&ftB B 6 4 <DmnmmWt& B 5 8 (J, 4 HI©?*- £ 

nmvim^ 14, hatifiwre i 3 tozzmm?- 

GS [9, • • • . 1 0] =RA [8. • • • . 
0], CA8ifciD. 01 3-CttCft£GSi (01 3© 
7 8) £i2MbTt,>£„ 
[008 3] ~r-Z ffiMiRm^ 1 4t3\ 



30 



• • , 0] , 0. 0 = DSi 

• • . 0] . 0. 1 = DSi+ 1 

• • . 0] . X 0 = DSi+2 

• • , 0] . X 1 = DSi+3 

7 s - ZW£ltm?f: J 7- ^OMfrfc^ ^X-f-AffliJ*>e>© 
[008 7] Jff2©$m*. a^'J7U^^a{C#5tr 

■;©/-?> F>S©fr±fc{¥5#^B$P4©$£i>^©^ 
[008 8] HSO^Sti, T F UXfg^Cj: 0 *^Bi 
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